INTRODUCTION
Sierra Leone is a small country of about 28,000 square miles which lies on the South West coast of West Africa between latitudes 6.55 and 10.0 N and between longitudes 10.16 and 13-18 W <1>.
For such a small country. Sierra Leone has a varied relief wich ranges from coastal swamps to the highest mountain (Bintumani 6,390 feet) in West Africa west of Mount Cameroon. Over half of Sierra Leone lies below 500 feet and of the remainder, more than one quarter is between 1000 and 2000 feet. The area of land above 2000 ft is small (2.46J! of the land area). The approximate average height of Sierra Leone is 617 feet above sea level.
There are two major seasons, the dry season (December to April) and the rainy season (May to November). The mean daily temperatures range from a maximum of 95 F or more in the central parts of Sierra Leone in March, to a minimum of 60 F or less in the northern mountainous regions during the month of January. The mean annual rainfall over most of the central two thirds of the country is between 100 and 120 inches. The coastal belt has rainfall ranging from 130 to 170 inches and over the rainfall ranging from 130 to 170 inches and over the peninsular mountains where Freetown is located, rainfall values increase to more than 200 inches. In general rainfall tends to decrease from the coast inland and eastwards. The vegetation of most of the country which was formerly forest has been greatly reduced to secondary forest and farm bush due largely to the bush fallowing system of farming. The other types of vegetation are the grasslands of the northern plateaux region, coastal lowlands and riverain grasslands and mangrove swamps along the coast. Sierra Leone's demographic picture is gradually falling into place with the information provided by the last three censuses (1963, 197^ and 1985) . The provi sional results of the 1985 census showed a total population of 3,515,812 persons. When the unadjusted population totals for 1963 (2,180,355), 1974 (2 ,7 3 5 ,159) and 1985 are compared, the resulting average annual intercensal growth rate is 1.9 per cent for 1963-1974 and 2.3 percent for 1974-1985 . The age structure of the population, according to the 1974 census results, is youthful with over 35 per cent of the population less than 15 years of age. Only 5 per cent of the population is 65 years and over in age. The estimated crude birth rate for the country is 48.7 per 1000. Mortality levels are also quite high with an estimated crude death rate of 28 per 1000 <2>. Sierra Leone has four major administrative units, the Western Area, the Southern Province, the Eastern Province and the Northern (Figure 1. ). Each of the three provinces is divided into districts which total twelve and which are in turn subdivided into chiefdoms which number 1U8. The Western Area is also divided into four very small rural districts and the capital city of Freetown but its local government patterns are very different from that seen in the three provinces.
METHODOLOGY
The collection and analysis of data for this study was done at both macro and micro levels. This paper is based on the macro-level data, using aggregates for administrative districts.
The information on mortality collected by the 197^ census was the data base for this analysis. It consisted of reports of children ever born/surviving for women aged 15-^9 years of age who were distributed into five year age groups. This information was available for all the administrative areas of the country which included chiefdoms, districts and provinces. The information was then used to obtain estimates of the probability of dying between birth and certain exact childhood ages (qx) using the Trussel variant of the Brass technique. The results were further used to obtain infant mortality rates from Regional Model Life Tables <3>-After infant mortality rates had been estimated for all the administrative districts the mortality rates were compared with the distribution of three factors which it was felt would have some influence on infant and child mortality, to see whether explanations for the observed patterns of mortality could be found at this macro level. These were the distribution of medical facilities, the distribution of the population with no formal schooling and malaria endemicity by district. 
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REGIONAL VARIATIONS IN MORTALITY LEVELS
In Table 1 Is shown the proportion of dead children distributed by age of the woman and district of enumeration. Taking the proportion of children dead to women aged 20-24 yedrs of age, the lowest value is in Freetown (.2208) and the highest is in Pujehun District (.4328). The second lowest value is in the Western Area, where Freetown the capital city is located (.2271), and the second highest is in Kenema District (.3844). The same pattern is also maintained when one looks at the proportion of dead children to women aged 45-49 years with much higher proportions, as follows, Freetown (-3374), Western Area (-3500), Pujehun District (.5272) and Kenema District (.5164). The above information has been used to provide estimates of infant and child mortality for the districts and the information is shown in Table 2 . According to this information in Table 2 ., Sierra Leone had an infant mortality rate of 215 in 1971. The proportion of children dying before their fifth birthday was pegged at -3582 also for 1971. In relation to other African Countries, Sierra Leone was in the category of countries with very high infant and child mortality levels <4>.
The administrative areas of Sierra Leone in general showed very high levels of infant and child mortality (Table 2 . and Figure 2. ). Only the Western Area had an infant mortality rate below 160 in 1971 (Western Area = 156 , Freetown = 152 and Western Rural Area = 186). These represented the lowest rates for the entire country in 1971. The highest infant mortality rate was in Pujehun District (272), the second highest in Tonkolili District (244) and the third highest is shared by Bo (241), Kenema (24l) and Moyamba (242) Districts. The remaining districts had infant mortality rates ranging from 197 (Port Loko) to 221 (Sherbro Urban District). The pattern is again similar when one examines the proportion of children dying before their fifth birthday, with the Western Area having the lowest (.2630) and Pujehun District having the highest (.4431). Bombali "
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The distribution of infant and child mortality rates will now be compared with the distribution of the three variables to provide some explanation for the regional contrasts in levels of infant and child mortality. The three variables are the distribution of medical facilities, the distribution of the population with no formal schooling and malaria endemicity. The information for the infant mortality rates and the three variables do not all refer to the same year but in fact cover the period 1971 to I98O. There is no evidence of a si gnificant decline in infant and child mortality during this period if the information from the vital regis tration system whose results are reliable for the Western Area are examined. For example the infant mortality rate in 1970 for the Western Area was 1 36 .5 , in 1976 it was 117-5 and in 198O it was 124.7 <5>-Furthermore the intercensal growth rate as presented earlier on was 2.3% for the 197*1-1985 period, only a slight increase over the previous intercensal growth rate of 1.3% for the 1963-1974 period, suggesting only slight improvements in the mortality situation in the country. There is also no reason for expecting signi ficant changes in the distribution of the three variables within the 1971"1980 period.
FORMAL SCHOOLING
The distribution of the total population with no formal schooling by district is shown in Table 3 . The Western Area has the lowest percentage (2J.2%) and Koinadugu District the highest (93.632). When Tables 2  and 3 are compared, only the Western Area, where the percentage of the population wi.th no formal schooling is very low (2J.2%), shows the expected relationship between education and the level of infant mortality which should be an inverse relationship (the higher the level and percentage of educated people, the lower the level of infant mortality). For the remaining districts the distribution of the population with no formal schooling does not explain the distribution of infant mortality levels. In most instances in fact the reverse effect is shown. For example Koinadugu District where 93.63 percent of the population 5 years and above have had no formal schooling has a lower infant mortality rate (220) than Bo District where the percentage of the population with no formal schooling is 78-77 percent and the infant mortality rate is 240 per 1000 live births. A comparison of the infant and child mortality estimates in Table 2 . with the distribution of health facilities and personnel in Table  will provide the opportunity for examining how far the presence of these facilities affects the regional pattern of infant and child mortality. The infant and child mortality estimates that are being used for the comparison are for 1971-They are being used because of the non-availa bility of more recent estimates for all the adminis trative areas. The information on health establishments is for 1980, but there is no reason to believe that the distribution of these facilities in 1971 was vastly different from that in 1980. From the information shown in Tables 2 and 4, one can see that except for the Western Area, there is no significant relationship between the presence of health facilities as shown by the number of inhabitants per health unit, the number of hospital beds per 1000 inhabitants, the number of inhabitants per hospital and the average distance travelled to a hospital and the level of infant and child mortality. For example Pujehun district with the lowest ratio of hospital beds per 1000 inhabitants (O.38) has the highest infant mortality rate (272). The ratio for Kono district (0.4l) is only slightly higher than that for Pujehun yet the infant mortality rate for Kono district is even lower than that for districts like Bo (with a provincial hospital and an infant mortality rate of 240) and Bonthe (with an infant mortality rate of 2 1 3 ), both of which have higher hospital beds/popu lation ratios (Bo = I.32 and Bonthe = 1.22), than Kono district. Again when one looks at the average distance travelled to a hospital, and one excludes the Western Area, there is no consistent relationship when one compares Koinadugu and Pujehun districts. In Pujehun District the average distance to the only hospital was 63.7 kilometres while in Koinadugu District the average distance travelled again to the only hospital is 109.4 kilometres. Even then the infant mortality rate for Koinadugu (220) is much lower than that for Pujehun (212).
MALARIA ENDEMICITY
The Ministry of Health in collaboration with the World Health Organisation carried out malariometric surveys in all twelve districts, the Western Area and the Bombali Primary Health Care Pilot project area from 1976 to 1979 <6>. The findings from this survey are shown in Tables 5-and 6 . All the malariometric surveys were done at the same time of the year from January to March in the three year period. Crude parasite rates varied from an overall rate of 3 1 .9 percent to 8 1 .5 percent and age specific rates in the 2-9 years age group varied from 35-3 percent to 81.5 percent. As a result the country was classified as a hyper to holoendemic area. Gametocyte rates ranged from 3-2 to 28.1 percent indicating high infective capacity. Spleen rates examined ranged from 22.6 to 63-3 percent. In terms of the prevalence by district the highest parasite and spleen rates were found in Kailahun, Kenema, Pujehun and Tonkolili Districts which produced over 70 percent prevalence rates. Tables 5 and 6 is compared with the infant and child mortality rates in Table 2 , malaria endemicity does not singularly explain the variations in infant and child mortality levels. For example when one looks at the crude parasite rates among 2-h year olds in Table 5 , the highest rates are in Kailahun (82A%) and Kenema (82.3%) Districts whereas Pujehun District has a rate of 59-6 percent. In effect one could not therefore conclude that a particular district or region was hyper endemic and that this was largely responsible for the very high infant and child mortality rates. 
When the information in

DISCUSSION
The results of the analysis of the three factors (Formal Schooling, Health Facilities and Malaria Endemicity) in general therefore did not explain the spatial variation in infant and child mortality levels. In the case of education this does not however mean that the level of education does not have any effect on the infant mortality rate in Sierra Leone. The results simply suggest that at the macro level of analysis, education was not seen to have the expected effect. This is due to the fact that when the Western Area is excluded from the analysis the range between the remaining districts is very small (78 -7 " 93-6%), because of the high percentage of the population with no formal schooling in all the districts. So that even though this low level of education in the provinces might be a contributory factor to the high levels of infant mortality in the provinces, it does not adequa tely explain for example why Pujehun District has a higher level of infant mortality than Koinadugu District. Micro-level studies which have been restricted to localities in the provinces, have consistently shown however that the level of education especially mother's education has the greatest effect on the level of infant mortality. For example Kandeh <7> in a study of Bo and four other chiefdom headquarters in the Bo District found out that 13-8 percent of the children whose mothers had no formal schooling died in infancy while only 6 .9 percent of those whose mothers had post secondary education, died within the same period. The results of the 197^ census showed that the educational level of the mother is a highly significant factor in the level of infant and child mortality. The mortality levels were lowest for children whose mothers had secondary or higher education followed by those whose mothers had only primary education. Children whose mothers had no education at all or whose mother's educational level was not stated experienced the highest childhood mortality. The probability of dying within the first two years of life decreased progressively from' 0.2921 for children of mothers with no education to 0.1400 for children whose mothers had secondary or higher education -a decline of over 50 per cent. <8>. The results of a 1980 comparative mortality survey in Sierra Leone also showed that attending secondary school will reduce child mortality levels by about 8 percent over women with no schooling. Fathers education did not show any meaningful relationship when fathers with no education were compared With fathers in other education categories <9>. These results confirm what was found in each of the 28 countries covered by the World Fertility Survey where both infant and child mortality decreased consistently with increasing parental education <10>.
Explanations for the significance of maternal education in decreasing child mortality have revolved around (a) the break with tradition as parents become less fatalistic, (b) the ability of educated mothers to better manipulate facilities in the modern world and (c) the fact that education alters the traditional balance of power in the family of procreation in favour of the woman with the consequence that she can take more active part in the decision making process, with profound" effects on child care <11>.
The absence of a significant relationship between infant and child mortality and the presence of health facilities is probably due to the low user effectiveness of these establishments either because of high treatment and transport costs and/or the non-availability of drugs. This therefore suggests that the present health delivery system which is largely institution based and requires movement over long distances by the population is not effective and has not been able to tackle the problem of infant and child mortality specifically and health in general. Serious efforts should therefore be made to explore new ways of effective health delivery for the people. The present system as it operates has produced a lot of complaints from patients, doctors and hospital administrators. Frequently hard complaints are the absence of essential drugs in the hospitals, obsolete equipment, inadequate financing of the health sector by the Sierra Leone Government and deteriorating working conditions for Doctors and Nurses. And as conditions in the government operated health esta blishments have steadily declined we are witnessing a mushrooming of privately owned and operated drug stores, health centres and private hospitals whose prices are out of the reach of the average individual. The practice of medical evacuation for high level government employees is an increasing phenomena since the local hospitals lack the essential equipment to carry out such basic operations. The promise seems to lie in Primary Health Care (PHC). As recently as 1984, the Bombali PHC programme in Makeni was providing evidence to show that the intervention strategy adopted by the programme was yielding dividends by reducing infant mortality levels. The programme has been in operation since 1978. Its activities hinge on community participation through village/sectJdn/chiefdom health committees which recommend personnel for training ; constant monitoring and emphasis on aspects such as immunisation, environ mental health, training of traditional birth attendants, simple malaria eradication and health education. The apparent successes of the Bombali PHC programme imply that at relatively low cost and with greater community participation there is the possibility of reducing the current high levels of infant and child mortality if more stress is put on preventive care and out-reach programmes rather than the present emphasis on curative care based only on institutions.
Malaria endemicity does not also singularly explain the variations in infant and child mortality levels. For example when one looks at the crude parasite rates among 2-4 year olds, the highest rates are in Kailahun (82.4%) and Kenema (82.3%) Districts whereas Pujehun District has a rate of 59.6 percent. In effect one could not therefore conclude that a particular district or region was hyper endemic and that this was largely responsible for the very high infant and child mortality rates. This finding also still leaves unexplained the regional variations in infant and child mortality levels in Sierra Leone. Even at the micro-level analysis, the examination of several socio-economic and environmental variables failed to adequately explain the reasons for the regional variations. The results only further confirmed the existence of differences in mortality levels in the country <12>.
CONCLUSION
Infant and child mortality levels in the ad ministrative areas of Sierra Leone were in general very high but in addition showed some differences in levels. Only the Western Area had an infant mortality rate below 160 in 1971-The highest infant mortality rate was in Pujehun District (272). The pattern is again similar when one examines the proportion of children dying before their fifth birthday, with the Western Area having the lowest (.2630) and Pujehun District having the highest (.4431). When the distribution of infant mortality rates for the districts (excluding the Western Area) is compared to the distribution of the population with no formal schooling by district, there is no relationship between the two. In most instances in fact the reverse effect is shown. For example Koinadugu District where 93-63 percent of the population 5 years and above have had no formal schooling has a lower infant mortality rate (220) than Bo District where the percentage of the population with no formal schooling is 78.77 percent and the infant mortality rate is 240 per 1000 live births.
With regard to the distribution of health faci lities the results again show that except for the Western Area, there is no significant relationship between the presence of health facilities as shown by the number of inhabitants per health unit, the number of hospital beds per 1000 inhabitants, the number of inhabitants per hospital and the average distance travelled to a hospital and the level of infant and child mortality. Malaria endemicity does not also singularly explain the variations in infant and child mortality levels. One could not conclude that a particular district or region was hyper endemic and that this was largely responsible for the very high infant and child mortality rates.
This still leaves unexplained, the reasons for the regional variations in infant and child mortality levels in Sierra Leone. 
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